Glycoside hydrolase family 13 α-glucosidases encoded by Bifidobacterium breve UCC2003; A comparative analysis of function, structure and phylogeny.
Bifidobacterium breve is a noted inhabitant and one of the first colonizers of the human gastro intestinal tract (GIT). The ability of this bacterium to persist in the GIT is reflected by the abundance of carbohydrate-active enzymes that are encoded by its genome. One such family of enzymes is represented by the α-glucosidases, of which three, Agl1, Agl2 and MelD, have previously been identified and characterized in the prototype B. breve strain UCC2003. In this report, we describe an additional B. breve UCC2003-encoded α-glucosidase, along with a B. breve UCC2003-encoded α-glucosidase-like protein, designated here as Agl3 and Agl4, respectively, which together with the three previously described enzymes belong to glycoside hydrolase (GH) family 13. Agl3 was shown to exhibit hydrolytic specificity towards the α-(1→6) linkage present in palatinose; the α-(1→3) linkage present in turanose; the α-(1→4) linkages found in maltotriose and maltose; and to a lesser degree, the α-(1→2) linkage found in sucrose and kojibiose; and the α-(1→5) linkage found in leucrose. Surprisingly, based on the substrates analyzed, Agl4 did not exhibit biologically relevant α-glucosidic activity. With the presence of four functionally active GH13 α-glucosidases, B. breve UCC2003 is capable of hydrolyzing all α-glucosidic linkages that can be expected in glycan substrates in the lower GIT. This abundance of α-glucosidases provides B. breve UCC2003 with an adaptive ability and metabolic versatility befitting the transient nature of growth substrates in the GIT.